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PROBLEM TO BE SOLVED: To provide a string base minimum 
verification error training process for the verification generation by 
generating an optimum identification threshold signal value for 
verifying a confidence measurement signal generated by a 
verification processor. 

SOLUTION: A recognition processor 10 accesses recognition data 
base 12 in response to an input of unknown voice string 18 and 
sorts unknown word strings, and teaches the score of unknown 
word voice string to the recognition model of the data base 12 in 
order to generate ^ temporal recognition string signal. A verification 
processor 14 receives a temporal string signal 20 and accesses 
verification database 16 to test the temporal string signal to the 
stored verification model. Based on this test, the processor 14 
generates a confidence measurement signal 22. The signal 22 is 
passed through a comparator 24 of threshold to be compared to the 
verification threshold signal value and thus the accuracy for 
determining classification made by the processor 10 is determined. 
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^( 8) -ett, H:|ffl3HMM^-?y;»t— fey M12 
IHfiTfcS. E[ 1 r ( O; e) ] 14, ^^^io^ti^H 
^'feSo V{4. ic^«)^HSc?g^^^LTVN5o 9 

n*i (4, "fm^i^^m^miELi i ( o; 9) ] ^ft 

1 0 0 6 7 1 r ro^4, SC|iE^x/W-?7^ -i?-^^ 
I ^9] 



t 0 0 6 5 ] C . HMMJEff7°D -fey f- 

gfT'n -fey f-6 0 ©»f^(D VJrASJltt^ ^ „ ft/J^>^ h 

y Vi/im^^y-c MsvE) fiiiStt, s;( 7) ©^»s 

oftSwt tc^^tt, ^E:ixJ4E[l 1 (O; 9) ] i: L 
I 0 0 6 6 I */Hb/N-yy -i5'-9(DaSrJ-0»t5fc» 



e„>0 



(8) 



Sj, = " and S- 
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^i.i.Kd = log CP. 



t 0 0 6 8 ] 03 ©HiS^J-ett, HMM/<7;< 

HMM}5i|f7'n-feyf-6 0 {CiO ( 8 ) IZ^XM 

^ -f4, fcS ©J*S}^fefri^^fc$ Wtltifih 
HMMMff7°o-fey f-fi, •r-<T<D^f<Dj:.5 ^^SiJI^J|^# 
^mtci-i: 5 ^■'y > -^^ -}eif:/n -fe^ gpi L 
t, ^^ttfcHMM/N-ypJ-^'-^rffi^f-So i^JlTW 
^^4, HMM3EfT7°n -fey ^^3^1^ „ 

[ 00 6 9 ] ( 1 ) m-Omn 
[^10], 

(9) 



(10) 
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* [ 0 0 7 0 ] ( 2. ) fltcnWi 
[18:11] 

. (10) 



,1 0 0 7 1 ] ( 3 ) S^^©^^tvfc*f^ 



^0 [ IS:i 2 ] 

(11) 



[ 0072] tts llte^j(Das;5;S;^n. /Jn$ ^^ 

[ 0073] HMMO^J-ictt, 104 jj.t, i o 6 

diagr(ax^{n) , . . .,aDMii) ) 

T-fc5S^:^-^h y ^;^T-fe5 » r i T\ a ^ ( n ) fi, 

[ 0 0 7 5 ] 04 HMM3Efr7'n -fe:s/ f-6 0 (D::/a 

6 0«. ei . O. 1 ICS^^T. ^<y:^—5'~^^ a 
* V c , a ^HilfL. HMMvN^;^— ^— t"— ;^ 
44(CEiff$tbfceu ^Sfo 8i i eu 30 
— H. ff=' , c a *»?5>fc!J .Si tSu ^fv^fl 

[00 7 6 ] ft/J^;^^ y ^i5'S:iiE:x7-|)i|i^(t^ St 

^ai /sen, ^^x^w/N'7P«-^-mLT#{cn- 

|i|^lc*3V ^T^&i5J^5 tot tt^j:o t v ^5 . 

[ 00 7 7] MsvET-fi. 31 /asii, :sai /a 

L *S±T(0]irEE^r/KC*ii-CfetV»l, 31 /a 6 = 3 
1 /3L- d'L/dQ<Oiiotii'f-:rL~:y^\t\^X%1)> 
tuSri^s-e^S, 31 /3LI4, £iTcoffl5:$>^HIfci» 

[^14] 



[ 0074 ] r oE;bJc^S(^S^ffi«t-5fc*lc. ^ 

[ 3 ] 

(12) 

31/ad . [3d/aSi + 5d/SSi-9Si/3sjl-3S/aL 

ai/sd = ajjd - 
dd/dSi = -1 



3d/aSi 

as/aL = 



5> exp [iisj(0;e)] 
I> exp lKL (0„;e;l) ] 



[ 0078 ] mmmdL/de tt, Mff^tvfd^-x^l'iS 
[ |gCl5] 

aL/ae*' » i 



ap fO ^fljlM; 

aew 



[^16 ] 
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SL/ae'a» = _2 ^^^^ 



p(o,6,">) + p(o-e«') 



I (a) 



*[ 0 0 7 9 ] 5ap ( ) /dm. ±X(D±m^v'Mz 



[ Igci 8 ] 

p(Oqe) = I^u ... 1, b^COJ-a^iu-bijCOj)- ... bi,(0,) 

[ 0080 ] HMM3Cff7*D-fes/i?-6 0{;:J:i3»#t$tt ^(DqzJ^Mff 

Mi,j,k.d(a+1)^ (13) 

A^i,;,,k,.(n)-e„ S..-^tOl(0,e)/aiogi>,.,(o^)]y,,,,,(o^) (o„(d}- 

rr-c, On„(d) f*. #®:-<i^b^K)„„odj^5cll^ ★^^oT«fife$t^T^^5^S^i§|grcfot) . £» »ip^7^s/y 
■CfcU, a)j lit, S:m^<y^i)^M^mi::^Wi f-'f'XT^rt) , 

A5i5'^A7U-AtcmL, 1 ( O. e) m 7) IC* 

1 008 1 ]( 2) jimsm ^ -sir I ic2 1] 



=o'i,j.*,<»(n) -enE-^*^-'»^ (al (0,e)/ai9gjbj.j(o„) )Yi.j,jt(o«,) (15) 
Yi.j.k (o„„) »4> ( 14) i;i^$iv5i5 ♦oJiit^Tfcs, 

»-^tl^o «§oT. Btm + l tJ:i3ft5^fc«£iT^ [ IS2 2 ] 

o^i,>,k,d(n+l) =6" i.J.t (16) 

1 0 -^X'T\z.^ y 2/ -f^ a [ 0.0 8 2 ] (3 )ja^ai^^jeff 

1 . i . k. dM n ) >l 0 -«Sr?i£1-5o ^^tfcHiiftt. 04 /-^y^ -i? Hb^ ^td^m7f.\t. £iTOSC( 1 7 ) {: 
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Ci,j,;,(n+l)=Ci,^,;,(n) -e„E-s-'-'„.ej (31 (0, G) /aiogJb^^j (o^) ) (17) 

SfoT. I^^n +1 \cm^m:^%h-\t. S:( 1 8 ) (C *[ fc2 4 ] 

EVie<''^'^'-^«*^^ (18, 

2k Ci.i.k (n) -ItCj.k (n) >0 7 ^ -i? tufc»i^fiOT<D i 5 1::^$ tl 

^l^ai^lEir^4^ H4 ©^05/^6 6 tcit) -5„ 

^° _, ^ [ ic2 5 ] 

ai,i(n+l)=5^,(T2)-e^[3j(0,e)/agj ^^^^ 

=a^i,i.i (n) -e„[ai (0,9) (Bg{\ 

of ;tl(«t,i,<a,)-(i,i) in I-th v«ri£ication model Xj 

(20) 

LT. ^rsK n +1 ) ICfcttSg^^tt, JilT ■Jiir[ ^2 7 ] 

a^j,i {n+1 ) = [ ( e»i.i ) / ( e"^.! (a+J) +e«iW4i (n+D ) i 

(21) 

2j a'i.j(n) =1. a',.i>Oi. a ♦fcSf«!l( 1 5 -1 8 )' (1. SC( 2 2 ) |::ti§oT j 

I 0084 ] HMM3lffyo-fes/f-60(c:it)tf^$tv4 [^28] 

bi.j(o)=E Ci,^,;^(0,/i,,j,^,V,,j,fc) (22) 

i:^T% ci.,.» «iS^a;^,T-fe?), N(0, ( n +1) SOfe ( n +1) Offlfi. :/n.;,>^6 8 liJ: 

' . . Vi . J , k ) fi. i sst^Esi^ny b u (n+1) \z.m^>mi * 

6 2,64. 66 ;5^^ttl;^§tV5(D;i ( n +1 ) , o ^ JO ttA(n>^^f\fzmmf^. . 
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[ 008 5 ] ±lcS#t$ tl5HMM^<7 ;^ — -®if<^ 
fc*OS3^fls HMM>'<7 ;^ — ^ — X— ^ ^— 4 

tJ5STOPft-^Sr#fig) . . • 

[ 0 0 8 6 ] MS VE Bma. K limupm 

Setfi-^o ^»ilittT-ft, ^{ 1) lci^)S^$^^fc|tSlJ 
M^Si ( O; 6) m4<^S:fiE-tx>'HcS-:5V''rgE 

^ti^ ^( 1 6 ) Ici t? ;£^tl<5SSiSiJi8|gcS I . • 
( O; e) N*^;^h y V^'^£^^fflv^-Cl 

iau^fS^t, S;( 5) Jr*5f=t5j;5 tft^tiSo iJil 

^y -icfa^^tiT. E#Ltv^■li^?r*sf■5fcfclcflJ jo 
[ 008 7 ] ^p^i^:^7'A<Dmii\x mwmm^ 

1 ) «5<aS»t74T^7-( ^''I'T'I I ) {ZmL<f£i>^ 

^^'=^y~^-h ^mttiltibi;:. hht>^Z^W:)i>h 

S^nrtiV^ #31V-U-Mi^ pij^^^^^^;;^ 

= tX», + X^]/2 

[ 009 3 ] Lt^^^^Ji;£;^^:^iv W^im.T:^V <Dm\z 

2 oc05^*(0^^{c X ?Sr&®^J6L . X HO - t s # t s - 
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*[ 008 8 ] iJ'-TT"! t^^Tl I w^7-©i^;&o^c 

^-CtI oiy-l^-h li, 11317 ii; 

[ 0 0 8 9 ]■ di^zn i^-CTl I \zm-^W£i^y 

[ 0 0.9 0 ] :$:^9g^CJ:5LtV^^lJg^£;{l;a^fff4, gE*P 

^r-'iStc-oHT. ( S;( 1 ) 

V^^R^h y y^^t-^7 2 jEL< ;tv^^g^g;^. 

b y i^^«-§-7 4 ^fcfetclBg^ tv5„ ;&ro5>;fU7 2 
y ^i/;JS®ST% jEL< ( ^$ixTV> 

■r^o :fc©5>*7 4 «s^(D^f§;^h y *5j;Ut 
( 009 1 1 2 oro^^;fl:7 2 i 7 4 Wmim:n 

2o(05>;rfrcD:J^ni5i:A/if^LV\ r(D#mtt^ 
[ 009 2 ] OCCT$>5J:5 JCXhoStS ( O; 0) O 

¥J^fflsijitft#Micm$ iir. X HI ^^motm'^ 

»-M$'^cv^i5 {::¥*&ftkau;£{t-i^is ( O; 6) 
::r-t\ CJ4IEL< ^^i^fc{S^^ y 

[ ^9 1 

(23) 

XHotxhifcm-5fc5|)!J^MiMTg|*§$il^, rttPj 
y ( " R " ) :is§ft^tt. 

( 0 0 9 4 ] y Vj5^{tfflS|^ffi-§€©|gCR^fflVN 
T, xnoi:xhi©ffil4. M$Hi «iT03i7 -Jll^Srtf 
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El = (Xho-Ts) 



(14) 

[ mo ] 
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(24) 



El = . 1 _ 0.5, (25) 

l+exp{-aiEi} 



AT3(n) = BiEi> 

r rT\ B 1 »iX7=-s'7*f--<'X-Cfe!9 , A r s ( n ) - 

T s ( n ) - T s ( n -1 ) „ iiiJ;(OFBl{r. T s (DiSii 

rs ( 0 ) ±2 SrigxSr im$Jl/£V\ 

[ 0 0 9 5 ] *%l^^rJ;^,fi:iILt^^^t<^JiJ^;;-^bora 

— L'— h -^(cgg^t^ tv. 2 0 !) fip^^ R = 

2 0) l^PS$ H> ^*<D5pi!&Srff»i-?. 

I 0 0 9 6] 

H ro^lC^S tbfc„ 1 1 6 #fro:R$ CO®H<0^ 
v-a ixfc, -^'I'K h 7 W 

1 0 0 9 7] Blli^-bry K4, 1 608 9 y ^i}^ 

Ji^b^Bfe^tvfc. irs' b tt. 2 7 7 0 2 ic^^^'.b 

3 0 0 0 <'D^^^±©i36»fi:SD&»t>'fc5SlJWx-^^- 
[ 00 98] ±fB*^t>. i?mAt. %^E:mffift^<r>y< 

[ 00 9 9 ] ±is©M^-c. :^^m\t^mR'm^ 
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(26) 

[0100] h^mmwt, mmf^^ihfz\z.k%'-r. 
[ M^<Disi^mm] 

[ 02 ] lai cDHMM'<-xW:^|g||K/XxAOSt|Ifi5 

[ 03 1 02(D5S^k$i^fc||lltt^^H-Cfc5„ 

[ 04] 03c7)^{li$^LfcII|i^|g<DHMM®^7'n-ky 

[ 05 ] S!jELtV^ffift^^^(^fcft©<tfflSy^{t^ 
[ i^^t!m\ 

2 6 ||l|^W^-7^-;J''<-;^ 
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